


















































































































































































































































































































































































































































































































































































（詳細については、Suzuki et al., 2009参照）
図24． 反応の全ての過程で非共有電子対（：）の位置が“常に”脱離基や求核種に対して180°（app）の位置になるよ












































































































































1 54 158 158 64.9 61.2 38.1 32.2 26.0 24.5 3.3 2.6 14.3
2 56 147 147 58.5 53.6 40.8 26.9 27.1 24.8 3.9 3.0 12.7
3 58 144 146 48.6 45.8 30.3 24.2 23.4 21.5 3.0 2.3 11.2
4 61 147 148 56.7 56.7 38.1 33.7 26.2 25.9 3.5 3.0 5.5
5 61 146 146 62.4 62.5 38.1 24.6 29.3 29.3 3.8 2.8 16.3
平均 58.0 148.4 149.0 58.2 56.0 37.1 28.3 26.4 25.2 3.5 2.7 12.0



























1 55 154 154 58.7 58.4 30.6 30.5 24.8 24.6 2.9 3.3 0
2 55 152 152 55.1 52.7 31.4 30.3 23.8 22.8 3.4 3.5 0
3 56 152 152 64 61.7 38.0 37.5 27.7 26.7 3.7 3.7 0
4 58 151 150 67.2 67.2 39.8 39.3 29.5 29.9 3.8 3.9 0
5 59 151 150 56.3 57.4 31.7 35.4 24.7 25.5 3.4 3.7 0
平均 56.6 152.0 151.6 60.3 59.5 34.3 34.6 26.1 25.9 3.4 3.6 －














































































“オ トーファジー誘導”による細胞内・老廃物の除去（Mardones et al., 2016のFig. 1を改変）
アルツハイマー病や“肥満や糖尿病、高脂血症などで引き起
こされる”脂肪肝などの予防薬になるであろうことが動物実
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単糖から糖鎖までの（生）化学
Fundamental (Bio)Chemistry of Monosaccaride to Carbohydrate Chain
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Abstract : Glucose is the structurally most stable monosaccharide, having all substituents at equatorial positions upon its 
cyclization.  Thus, glucose plays the major role in living organisms. Excess glucoses in blood can be converted to glycogen 
in liver that forms an energy reserve (In plants, glucoses are stored as starch).  To meet a sudden need of glucose, glucose 
units in glycogen and starch are bonded by alpha-linkages, wherein ring oxygen’s lone paired electrons are anti-periplanar 
(app) to the translating bonds.  On the other hand, stable polymers such as cell walls and cellulose use beta-linkages 
when glucose units are connected, because bonds do not have to be cleaved.  The most stable disaccharide is “trehalose” 
wherein two glucose units are linked by an alpha,alpha-1,1-bond.  Trehalose constitutes 10~25% of the dry weight of 
mushrooms and it is well known as a protectant against frost and dehydration.  It is also commonly used in the laboratory 
for the preservation of biomolecules, but proposed mechanisms of protection are controversial.  More recently, it was 
demonstrated that (i) the glucose transporter, such as GLUT8, is a mammalian trehalose transporter required for trehalose-
induced autophagy, and (ii) the trehalose-induced autophagy offers great promise for the clinical use of trehalose that 
favors the clearance of pathological protein aggregates and lipid stores in cells.  Properties of trehalose will be discussed in 
details in terms of app effects.
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